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1
SYNTHETIC RESIN NEEDLE

This application is a continuation of application Ser. No.
08/404.585. filed Mar. 15, 1995 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a novel synthetic resin (plastic)
needle having a high stiffness and toughness. In particular,
it relates to a medical plastic needle. such as an intra-venous
needle. an intra-venous catheter, a blood sampling needle or

a needle of administration set.
2. Description of Background Art

A metal such as stainless steel] is generally employed as a
material for an intra-venous needle. An intra-venous needle
made of a metal is certainly advantageous in that the wall
thickness of the needle can be made very thin so that a large
flow rate can be secured even if the diameter of the needle
is rather small and the needle edge can be sharply abraded

so that smooth piercing by the needle can be achieved.
However, since an intra-venous needle made of a metal can

not be discarded as combustible waste after use, it is
disposed of after use in its original form. Accordingly, the
development of a combustible intra-venous needle would be

highly desirable. In order to meet this, we have studied the
use of synthetic resins for an intra-venous or other needle.

When an intra-venous needle is solely composed of a
synthetic resin however, it is difficult to obtain sufficient
stiffness and strength to avoid deformation or breakage of
the edge of the synthetic resin needle. which detract from the
capacity of the needle to penetrate easily. On the other hand,
when a filler is added to the synthetic resin needle with a
view to improving the stiffness of the needle, the toughness
of the needle may instead be lowered though the stiffness of
the needle may be improved, thereby increasing on the
contrary the possibility of the needie being broken during

penetration.

Accordingly, the problem faced is to develop a synthetic
resin needle having a sufficient stiffness and at the same time
a sufficient toughness to withstand actual usage as, €.g.. an
intra-venous needle and at the same time being capable of
being disposed as combustible waste after use.

SUMMARY OF THE INVENTION

According to the present invention, the following five
measures (1) to (5) are taken for solving the above problems.

(1) A synthetic resin needle is reinforced with combustible

fibers whose longitudinal directions are arrayed (straight or
curvilinearly) along the axial length of the needle;

(2) The reinforcing fibers are respectively arrayed along
the full length of the needle;

(3) The reinforcing fibers are uniformly dispersed in the
synthetic resin of the needle;

(4) The reinforcing fibers may be introduced into the wall
of the needle in such a non-uniform manner that most of the
reinforcing fibers are located near the peripheral surface of
the needle; or

(5) The needle may be solid or hollow tube; when it is a
hollow tube, the reinforcing fibers may be introduced into
the wall of the needle in such a non-uniform manner that the
concentration of the fibers in some portion around the
peripheral wall of the needle iIs so scarce that the inner
passage of the needle can be observed from outside.

The basic structure of synthetic resin needle of this
invention is formed of a fiber-reinforced resin, and is char-
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2

acterized in that it is combustible, the fibers used for the
reinforcing being combustible and oriented from one end of
the needle toward the other end.

BRIEF DESCRIPTION OF DRAWING

FIG. 1 is a sectional view of part of a molding machine
used in a method of manufacturing a synthetic resin needle
embodying this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Examples of synthetic resin useful for the synthetic resin
needle of this invention are cyclic olefinic resin, polyphe-
nylene sulfide, polyether etherketone, polybutylene
terephthalate, polycarbonate, polyamide, polyacetal, modi-
fied polyphenylene ether, polyester resin,
polytetrafluoroethylene. fluorine plastic. polysulfone, poly-
ether imide, polyether sulfone, polyether ketone, polyether
lactone, crystalline polyester, polyamide imide, polyimide,
or a thermosetting resin such as epoxy resin, unsaturated
polyester resin, phenol resin, urea resin, melamine resin and
polyurethane resin. Among these resins. thermoplastic resins
are more preferable in view of easy handling and biological
safety. It is further preferable to employ a thermoplastic
resin of high elasticity having a flexural modulus of 2x10*
Kg/cm® or more, for example polycarbonate, cyclic olefinic
resin, polybutylene terephthalate, polyether etherketone,
polyether imide. polyphenylene sulfide and crystalline poly-
ether.

Fibers useful for reinforcing the synthetic resin needie of
this invention are those which are combustible. The term
‘combustible’ or ‘disposable by combustion’ used herein
should be understood to include a substance being deformed
to substantially lose its original shape e.g. by fusion ignition
or decomposition as a result of heating it in an incinerator or
garbage furnace. Specific examples of such combustible
fibers are carbon fiber, graphite fiber, aramid fiber, polyeth-
ylene fiber, polyvinylalcohol fiber, aromatic polyester fiber.,
polyimide fiber, polyamide imide fiber, heterocyclic high
performance fiber, polyamide fiber, polyacetal fiber, glass
fiber and polyarylate fiber. Among these combustible fibers,
those having an elastic modulus of 5.0x10° Kg/mm? or
more, such as carbon fiber, aramid fiber, heterocyclic high
performance fiber, polyarylate fiber and glass fiber are
preferably used in view of attaining a sufficient stiffness.
More preferably, those having an elastic modulus of 10.0x
10° Kg/mm? or more, such as carbon fiber, aramid fiber and
heterocyclic high performance fiber can be used. As for the
thickness of the fiber, those having a length of 1 to 50 pum,

preferably 5 to 25 pum can be used.

The amount of the fiber to be added to the resin material
constituting the main body of the synthetic resin needle of
this invention depends on the kinds of synthetic resin or on
the combination of fibers, but usually ranges from about 10
to 80% by volume, preferably 30 to 80% by volume, more
preferably 40 to 70% by volume.

When a synthetic resin having high transparency such as
polycarbonate is used for the manufacture of a hollow
needle, and long reinforcing fibers are introduced into the
resin in such a manner that the fibers are spaced apart in the
annular section of the needle, it is possible to observe a
liquid running through the inner passage of the needle with
the naked eye.

The elastic modulus of synthetic resin needle thus

obtained should preferably be 20x10* Kg/em? or more, more
preferably 30x10* Kg/cm? or more, most preferably 50x10*
Kg/cm? or more.
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A method of manufacturing a synthetic resin needle of
this invention will be explained with reference to a hollow

needle.

Referring to FIG. 1, clongated fibers 2 are continuously
introduced into a fiber-inserting port 12 formed at the rear

end of a crosshead 1 connected to an extruder machine (not
shown). The fibers thus introduced from the fiber-inserting
port 12 are then advanced toward the extruding portion 13.
On the other hand, a thermoplastic resin heated and melted
in the extruder is also introduced into the crosshead 1 to be
impregnated into the fibers 2 advanced to this extruding
portion 13. The fibers thus impregnated with the resin are
drawn out of the space between the die 131 and mandrel 132
at a speed adjusted in conformity with the extruding speed
of the resin thereby obtaining a tubular body. The tubular
body thus extruded is then cooled and solidified obtaining a
hollow needle.

With this machine, a cylindrical or tubular body can be

extruded from a synthetic resin and reinforcing long fibers.
The dimension of the tubular body should be 0.5 mm to 5.0
mm in outer diameter, and may be solid or if hollow have a
wall thickness of down to 0.2 mm. The tubular body may be
manufactured by forming it continuously with the extruder
as explained above, discontinuously with an injection mold-
ing machine to obtain a discrete length of tubular body. The
tubular body thus obtained is then cut to a desired length and
sharpened to form a cutting edge thereby obtaining a syn-
thetic resin needle. Any desired method of sharpening the
tubular body for forming a cutting edge can be employed,
for example introducing the tubular body into a heated mold,
grinding the tubular body with a grindstone, or cutting the
tubular body with laser, water jet or an edged tool. The shape
of cutting edge of needle may be an open end of Lancet type,
or a cone shape having a side opening communicating with
the inner passage of the needle and opening outward. The
synthetic resin needle thus obtained can be fixed by means
of an adhesive, fusion-bonding or high frequency bonding to
a hub provided with a connecting part to be mounted on a
syringe.

When the molding of the needle is carried out by uni-
formly dispersing the fibers 2 in the fiber-inserting port 12
and the crosshead portion 1. a synthetic resin needle having
the fibers 2 dispersed substantially uniformly throughout the
needle can be obtained. Whereas, when the molding of the
needle is carried out by disposing most of the fibers 2 near
the peripheral portion of the inner passage of the crosshead.
a synthetic resin needle is obtained having the fibers 2
non-uniformly dispersed in the needle. i.e. the fibers 2 are
concentrated near the peripheral surface of the needle.

It is also possible to incorporate fillers or short fibers into
the resin for improving the stiffness of the needle. Examples
of short fibers useful in this invention are whisker, inorganic
fillers (such as silica and talc), glass fiber, carbon fiber,
graphite fiber and aramid fiber. Examples of whisker are
titanium oxide, aluminum borate, potassium titanate and

graphite. The amount of the short fibers may desirably be up
to 30% by volume based on the total volume of a synthetic

resin needle. The dimension of the short fiber should desir-
ably be 0.01 to 50 um, more preferably (.05 to 10 pm in
diameter, 1.0 to 100 um, more preferably 3 to 50 ym in

length.
EXAMPLE 1

A bundle of long fibers consisting of 7800 carbon fibers
(7 pm in diameter, BESFIGHT HTA. Toyo Rayon Co., Ltd.,
elastic modulus: 24x10* Kg/mm*), which is equivalent to
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30% by volume based on the total volume of the final
molded body was continuously introduced, uniformly
dispersed, into a fiber-inserting port formed at the rear end
of a crosshead connected to an extruder machine. The
carbon fibers thus introduced from the fiber-inserting port

was then advanced toward the extruding portion. Polycar-
bonate (NOVALEX 7020, Mitsubishi Engineering Plastic
Co., Ltd.. elastic modulus: 2.3x10* Kg/cm®) heated and
melted in the extruder was also introduced into the cross-
head whereby being impregnated into the carbon fibers
advanced to this extruding portion. The carbon fibers thus
impregnated with the resin were drawn out of the space
between the die and mandrel thereby extruding a tubular
body of polycarbonate in which the carbon fibers were

uniformly dispersed. The tubular body thus extruded was
then cooled and solidified obtaining a pipe-shaped molded
body having an inner diameter of 1.0 mm and an outer
diameter of 1.5 mm.

The pipe-shaped molded body obtained was then cut into
pieces, each having a length of 50 mm, which was then
sharpened to form a cutting edge thereby obtaining a syn-
thetic resin needle.

EXAMPLE 2

A bundle of long fibers consisting of 12,000 carbon fibers
of the same kind as used in Example 1. which was equivalent
to 45% by volume based on the total volume of molded
body, was continuously introduced, uniformly dispersed,
into the port, and then the same processes as used in
Example 1 were repeated thereby obtaining a synthetic resin
needle.

EXAMPLE 3

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
3.900 aramid fibers (12 ym in thickness, TWARON
HM 1056, Nihon Aramid Co., Ltd., elastic modulus: 13x10*
Kg/mm®), which was equivalent to 45% by volume based on
the total volume of molded body, was employed in place of
carbon fibers and continuously introduced, while being
uniformly dispersed, into the crosshead, thereby obtaining as
a final product a synthetic resin needle.

EXAMPLE 4

The processes of Example 2 were repeated using the
carbon fibers except that titanium oxide whisker (1.0 pm in
diameter, 5.0 ym in length. FTL-200, Ishihara Sangyo Co.,
Ltd.) in an amount of 9% by volume based on the total
volume of molded body was continuously introduced
together with the polycarbonate, uniformly dispersed. into
the crosshead. thereby obtaining as a final product a syn-
thetic resin needle.

EXAMPLE 5

A bundle of long fibers consisting of 15,000 carbon fibers
of the same kind as used in Example 1, which was equivalent

to 60% by volume based on the total volume of molded body
was continuously introduced, uniformly dispersed, into the

port, and then the same processes as used in Example 1 were
repeated thereby obtaining as a final product a synthetic

resin needle.

EXAMPLE 6

A bundle of long fibers consisting of 5,200 aramid fibers
of the same kind as used in Example 3. which was equivalent
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to 60% by volume based on the total volume of molded body
was continuously introduced. uniformly dispersed. into the
port, and then the same processes as used in Example 3 were
repeated thereby obtaining as a final product a synthetic
resin needle.

EXAMPLE 7

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
1.400 polyacrylate fibers (23 pm in diameter, Vectran HT,
KURARE Co., Ltd., elastic modulus: 8x10* Kg/mm?),
which was equivalent to 60% by volume based on the total
volume of molded body, was employed in place of carbon
fibers and continuously introduced, uniformly dispersed.
into the port. thereby obtaining as a final product a synthetic
resin needle.

EXAMPLE 8

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
15,000 carbon fibers of the same kind as used in Example 1,
which was equivalent to 60% by volume based on the total
volume of molded body, was continuously introduced. uni-
formly dispersed, into the port, and that the polycarbonate
was replaced by cyclic olefin copolymer (APL 6015, Mitsui
Petrochemical Co.. Ltd., elastic modulus: 3.2x 10* Kg/cm?),
which was heated and melted in an extruder and then
introduced into the crosshead, thereby obtaining as a final
product a synthetic resin needle.

EXAMPLE 9

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
15,000 carbon fibers of the same kind as used in Example 1.
which was equivalent to 60% by volume based on the total
volume of molded body. was continuously introduced, uni-
formly dispersed, into the port, and that the polycarbonate
was replaced by polybutylene terephthalate (NOVADUR
5050. Mitsubishi Engineering Plastic Co., Ltd., elastic
modulus: 2.4x10* Kg/cm?), which was heated and melted in
an extruder and then introduced into the crosshead. thereby
obtaining as a final product a synthetic resin needle.

EXAMPLE 10

The same processes as conducted in Example 1 were
repecated except that a bundle of long fibers consisting of
15.000 carbon fibers of the same kind as used in Example 1.
which was equivalent to 60% by volume based on the total
volume of molded body, was continuously introduced, uni-
formly dispersed, into the port, and that the polycarbonate
was replaced by polyphenylene sulfide (TOHPLEN PPS T4,
Tohnen Kagaku Co., Ltd., elastic modulus: 3.8x10*
Kg/cm?). which was heated and melted in an extruder and
then introduced into the crosshead, thereby obtaining as a
final product a synthetic resin needle.

EXAMPLE 11

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
15,000 carbon fibers of the same kind as used in Example 1.
which was equivalent to 60% by volume based on the total
volume of molded body, was continuously introduced. uni-
formly dispersed, into the port, and that the polycarbonate
was replaced by polyether etherketone (Sumitomo Chemical
Co.. Ltd., VICTREX 450G elastic modulus: 3.8x10*
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Kg/cm?), which was heated and melted in an extruder and
then introduced into the crosshead, thereby obtaining as a
final product a synthetic resin needle.

EXAMPLE 12

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
15,000 carbon fibers of the same kind as used in Example 1,
which was equivalent to 60% by volume based on the total
volume of molded body, was continuously introduced. uni-
formly dispersed, into the port, and that the polycarbonate
was replaced by polyether imide (Japan GE Plastics Co.,
Ltd.. Ultem 1000, elastic modulus: 3.4x10* Kg/cm?), which
was heated and melted in an extruder and then introduced
into the crosshead, thereby obtaining as a final product a
synthetic resin needle.

EXAMPLE 13

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
15.000 carbon fibers of the same kind as used in Example 1,
which was equivalent to 60% by volume based on the total

volume of molded body, was continuously introduced, uni-
formly dispersed, into the port. and that the polycarbonate
was replaced by crystalline polyester (NOVACCURATE
E310. Mitsubishe Engineering Plastic Co., Ltd., elastic
modulus: 12x10* Kg/cm?), which was heated and melted in
an extruder and then introduced into the crosshead. thereby
obtaining as a final product a synthetic resin needle.

EXAMPLE 14

A bundle of long fibers consisting of 18.000 carbon fibers

of the same kind as used in Example 1, which was equivalent
to 70% by volume based on the total volume of molded

body, was continuously introduced, uniformly dispersed.
into the crosshead, and then the same processes as used in
Example 1 were repeated thereby obtaining as a final
product a synthetic resin needle.

EXAMPLE 15

A bundle of long fibers consisting of 21,500 carbon fibers

of the same kind as used in Example 1, which was equivalent
to 80% by volume based on the total volume of molded
body, was continuously introduced, uniformly dispersed.,
into the port, and then the same processes as used in
Example 1 were repeated thereby obtaining as a final
product a synthetic resin needle.

EXAMPLE 16

The processes of Example 1 were repeated except that
7.800 carbon fibers of the same kind as used in Example 1
were employed, and that the carbon fibers were introduced
into the fiber-inserting port of the crosshead in such a
non-uniform manner that carbon fibers were predominantly
disposed at three peripheral portions of the passage within
the crosshead thereby obtaining as a final product a synthetic
resin needle.

EXAMPLE 17

The same processes as conducted in Example 1 were
repeated except that a bundle of long fibers consisting of
2,600 carbon fibers of the same kind as used in Example 1,
which was equivalent to 10% by volume based on the total
volume of molded body, was continuously introduced. uni-
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formly dispersed, into the port, and that polycarbonate was
introduced into the crosshead together with 9% by volume
of titanium oxide whisker (1.0 pm in diameter, 5.0 pm in
length, FTL-200, Ishihara Sangyo Co., Ltd.) based on the
total volume of molded body, thereby obtaining as a final
product a synthetic resin needle.

Comparative Example 1

The processes of Example 1 were repeated except that
carbon fibers were not used at all, thereby obtaining a
synthetic resin needle.

Comparative Example 2

The processes of Example 1 were repeated except that
carbon fibers were not used at all, and 19% by volume of
short carbon fibers (cach, 7 pum in diameter, 500 pm in
length) based on the total volume of the molded body were
added, thereby obtaining as a final product a synthetic resin

needle.

Comparative Example 3

The processes of Example 1 were repeated except that
carbon fibers were not used at all, and that the polycarbonate
was replaced by polyphenylene sulfide (TOHPLEN PPS T4,
Tothen Kagaku Co., Ltd., elastic modulus: 3.8x10* Kg/cm?).
and 19% by volume of short carbon fibers (each, 7 pm in
diameter, 500 pm in length) based on the total volume of the
molded body were added as a filler to the polyphenylene
sulfide, the resultant mixture being heated and melted in an
extruder and then introduced into the crosshead, thereby
obtaining as a final product a synthetic resin needle.

Comparative Example 4

A bundle of long fibers consisting of 23,000 carbon fibers
of the same kind as used in Example 1, which was equivalent
to 90% by volume based on the total volume of molded
body, was continuously introduced, uniformly dispersed.
into the port, and then the same processes as used in
Example 1 were repeated thereby obtaining as a final
product a synthetic resin needle.

Test Example

The flexural modulus and modulus in bending of the
synthetic needles obtained in the above Examples 1 to 17

and Comparative Examples 1 to 5 were measured in accor-
dance with the test method stipulated in JIS K 7203.
Additionally, the piercing performance of each of the syn-
thetic needles obtained in the above Examples 1 to 17 and
Comparative Examples 1 to 5 were measured by using as a
piercing object an isoprene rubber stopper (JIS A hardness:
40, thickness: 6 mm) for an infusing bag (Terumo Co., Ltd.,
trade name: TERUPACK). The piercing performance was
evaluated by driving the synthetic resin needle into the
isoprene rubber stopper using 20 samples of each of the
synthetic needles. The evaluation of the piercing perfor-
mance was classified into 5 stages as explained below.

A: All of 20 needles could penetrate into the rubber
stopper using an ordinary human strength.

B: Ounly 15 to 19 needles could penetrate into the rubber
stopper due to the buckling or bending of edged tip portion
of the needle.

C: Only 10 to 14 needles could penetrate into the rubber
stopper due to the buckling or bending of edged tip portion

of the needle.
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D: Only 0 to 9 needles could penetrate into the rubber
stopper due to the buckling or bending of edged tip portion
of the needle.

The evaluated results of the piercing performance of the

synthetic resin needles are shown in Table 1 together with
the measured results of flexural modulus and modulus in

bending.

TABLE 1
Flexural Modulus
modulus in bending piercing
Ex. No (10*Kg/em?) (10°PKg/cm?) performance
Ex. | 25 3 B
Ex. 2 35 5 A
Ex. 3 25 3 B
Ex. 4 55 8 A
Ex. 5 3 7 A
Ex. 6 35 4 B
Ex. 7 28 3 B
Ex. 8 52 7 A
Ex. 9 50 6 A
Ex. 10 55 8 A
Ex. 11 55 9 A
Ex. 12 54 9 A
Ex. 13 55 6 A
Ex. 14 55 6 A
Ex. 15 45 4 B
Ex. 16 22 3 B
Ex. 17 20 3 B
Com. Bx. 1 2 1 D
Com. Ex. 2 15 2 D
Com. Ex. 3 20 2 C
Com. Ex. 4 10 2 D

When the elution test was conducted for the synthetic
resin needles of the above Examples 1 to 17 in accordance
with the Standard for Medical Intra-venous needle (Notice
No. 443 from the Japanese Ministry of Health and Welfare,
Dec. 20, 1970), every synthetic resin needle was found to
meet the standard without difficuilty.

Further, it was confirmed that the synthetic resin embody-
ing this invention is fully applicable to various types of
needle e.g. a needle of an administration set for effecting a
connection with an infusion vessel, a blood sampling needle
for taking blood from a living body, an intra-venous needle
for infusing a medical liquid into a living body. or an
indwelling needle. It was also confirmed that the synthetic
resin needle embodying this invention could be fixed to a
hub by means of an adhesive, fusion-bonding or high
frequency bonding.

As explained above. since the fiber employed in the
fiber-reinforced synthetic resin needle of this invention is
combustible, the synthetic resin needle of this invention can
be disposed of through burning. Further, the synthetic resin
needle of this invention is free from rusting. and excellent in
stiffness and toughmess. When the fibers employed are
adhesive to the synthetic resin constituting the main body of
the needle, the sharpening of the edge of needle can be easily
carried out. Since the fibers are continuously arrayed along
the full length of the needle (straight or curvilinearly), the
needle obtained is highly resistive to the bending load
applied perpendicular to the longitudinal directions of the
needle thereby making the needle more difficult to break as
compared with a conventional synthetic resin needle con-
taining only short fibers as a filler. Since the inclusion of
long fibers in the synthetic resin needle would not cause the
needle to become less tough or become fragile. it is possible
to obtain a synthetic resin needle of excellent stiffness and
toughness compared to a conventional synthetic resin needle

containing only short fibers as a filler.
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We claim:

1. A fiber-reinforced medical resin needle suitable for in
vivo usage having an outer diameter ranging from (.5 mm
to 5.0 mm which is disposable by combustion and which
contains from 30 to 80% by volume, based on the total
welight of said resin needle, of continuous fibers which are
oriented from one end of the needle toward the other end,
said fibers being combustible and having a diameter ranging
from 1 to 50 pm and an elastic modulus of at least 5.0x10°
kg/m®, and wherein said fiber-reinforced medical resin
needle comprises a sharpened distal end and has attached
thereto a hub which is attached to the proximal end portion
of the medical resin needle.

2. The fiber-reinforced resin needle according to claim 1.
wherein said fibers extend rectilinearly from one end to the
other end of the needle.

3. The fiber-reinforced resin needle according to claim 1.
wherein said fibers are selected from the group consisting of
carbon fiber, graphite fiber, aramid fiber, polyethylene fiber,
polyvinylalcohol fiber, aromatic polyester fiber, polyimide
fiber, polyamide imide fiber, polyamide fiber, polyacetal
fiber and polyarylate fiber.

4. The fiber-reinforced resin needle according to claim 1,
wherein said fibers are selected from the group consisting of
carbon fiber, aramid fiber and polyarylate fiber.

S. The fiber-reinforced resin needle according to claim 3,
wherein said fibers are selected from the group consisting of
carbon fiber and aramid fiber.

6. The fiber-reinforced resin needle according to claim 1,
wherein said resin constituting said resin needle is selected
from the group consisting of cyclic olefinic resin, polyphe-
nylene sulfide, polyether etherketone, polybutylene
terephthalate, polycarbonate, polyamide, polyacetal, modi-
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fied polyphenylene ether, polyester resin,
polytetrafluoroethylene, fluorine plastic, polysulfone. poly-
ester imide, polyether sulfone, polyether ketone, polyether
lactone, crystalline polyester, polyamide imide, polyimide,
and thermosetting resins such as epoxy resin, unsaturated
polyester resin, phenol resin, urea resin, melamine resin and
polyurethane resin.

7. The fiber-reinforced resin needle according to claim 1,
wherein said resin constituting said resin needle is selected
from the group consisting of polycarbonate, cyclic olefinic
resin, polybutylene terephthalate, polyether etherketone.
polyeter imide, polyphenylene sulfide and crystalline poly-
ester.

8. The fiber-reinforced resin needle according to claim 1,
wherein said resin constituting said resin necedle has a
flexural modulus of 2x10* Kg/cm? or more.

9. The fiber-reinforced resin needle according to claim 1,
wherein said fiber-reinforced resin needle has am elastic
modulus of 20x10* Kg/cm* or more.

10. The fiber-reinforced resin needle according to claim 1,
wherein said oriented fibers are non-uniformly dispersed in
the synthetic resin of the needle.

11. The fiber-reinforced resin needle according to claim 1,
wherein said fibers are non-uniformly dispersed in such a
manner that the concentration of the fibers in at ]least one
peripheral region is low enough. or is zero, so that the inner

portion of said needle can be observed from outside.
12. The fiber-reinforced medical resin needle of claim 1,

wherein the hub portion attached to the needle is provided
with a connecting member which enables the needle to be

mounted onto a syringe.

* * * * *
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